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(54) MULTI-PORT MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure a large number of 
ports, and to reduce power consumption with a simple 
configuration without providing any complicate arbitrating 
means. 

SOLUTION: An access timing and access order to a DRAM 
4 for each system in one cycle of a sequence operation is 
fixed, and serial/parallel converting circuits 1a and 1b 
performs serial/parallel conversion synchronously with a 
writing request timing, and write buffers 2a and 2b 
temporarily store the output signals of the serial/parallel 
converting circuits 1a and 1b synchronously with the 
sequence, and read buffers 5a and 5b temporarily store the 
data read from the DRAM 4 synchronously with the 
sequence, and parallel/serial converting circuits 6a and 6b 
convert the parallel data into the serial data, and delay 
adjusting circuits 7a and 7b delays the data so that the 
timing can be matched with a reading request timing. Also, 
an operation clock is separately supplied to each system, 
and any operation clock is not supplied to any system in a 
stopped state. 
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SEL=l®t§tl^^!5'3a, 3btWDDAl, W 
DDBl^*IRSn- f'^WDDA, WDD B b. 
UTltiaSn*. Sfc, WDSEL=2«t^U7^ 
3a, 3btWDDA2, WDDB2^S«IK2n, 
^WDDA, WDDBhltaiAanS. Sfc, W 
DSEL=3fflt?tl/^^3a, 3 b t'WD D A 3 , 
WDDB3>^*I«n, T-^WDDA, WDD 

[0 0 6 3] WPSEL=0 (a-U^M ©t#-feU 
i?^3 c"CWA#-M®T-^ (tl/i?^ 3 a©t±5^J 

r-?wDDA) ««i«an. ^-^wDDturai^ 

an*. WPSEL=1 (A^KW ©i:#W 

b) *«an, x-^wDDiUTttSTjsn^o 

[0 0 6 4] «±©J;3lCbT. 
?-Wl/^3a, 3b, 3ctl«Sn, DRA 
M4^ttl73^n. DRAMn>ha-78l: e t9TDR 
AM4©fi>T5£7 h* U^^©##3i*tt^fTt>n*. 

[0 0 6 5] o£*tC. DRAM3>bP-7 8i:ioT 
DRAM4*»6il*a3nfc7 i -^* t RA#-h. RB 

h*^ai73sn-6S-c©«iff *h i o sffl^rttw 

r«. RA^-hfei;tfRB#-h©i^7J 
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[0 0 6 6] 01 oii. ->-^>7-^^tHis§9-r i ^$ 

nfel^tr-^I^RD S E L A 0 ~RD S E 
LA3, RDSELB0~RDSELB3W©IS^t 
mm'ixZ, - 1-V. y 7 r 5 a , 5 b <Jir\y V)\ 111737= 
-^RPDA (RPDA 0-RPDA 3) , RPDB 
(RPDB0-RPDB 3) t©S^€:^bfc^<5> 
^^-hT&0. @tp©RPDA0~RPDA3W:, 
@4l:*-rU-W777 5 a©Uv J 7.^ 13 a, 13 
b, 13 c, 1 3dffl&l 2 0 t*-y h^-^UiTlTS) 
rj' RPDB0~RPDB3ft, (S|13l©<gfi££:*>^U — 
KA*>>77 5 b©F*Jg&©Wv**iB73 (H«K) "tf* 
S. fc*. llOCIi ^>XlfPSEQt#- 
hSfl^RACTA, RACTBWTTpStlT^ 

[0 0 6 7] HI OlC^-Tcfc^C, DRAM3/hD- 
5-8lC<fc-3T 1 2 0 t*-y hi£teTDRAM4^<B>lji*-LB 
Snftr-^RDDtl U-KA77r5a, 5bT.^ 
->_/r >X5?£®88 9 A> 6 ©fMW§-ife<& S^tB 
-^SW^^RD SELA0~RDSEL A3, RDS 
ESB0~RDSESB3CiDU-FA7775 a, 

- FA ' 7 77 5a, 5bA^f-^RPDA (RPDA 
0-RPDA3) , RPDB (RPDB0-RPDB 
3) i:brai73^n^o 

[0 0 6 8] n^U)V-'y')7)V^m^6 a, 6 bT 
tt, ij-HA*77 7 5a, 5 b ©tBTj^r-^ R P D A, 
R P D B *t, 0 8 T?jj* b & *s-T > XfS£®B§ 9 6 ffl 
TjSn^-bS^RACTA, RACTB©-« 
gii^nfcif^RACTA* , RACTB'^ (B^i* 
-f) iciotyUTJPT-i'l^Sn, x-^RSD 
PA, RSDPBtLTfflTjSn*. 
4ATl^O!l U-KA*777 5a, 5bfflk77^ 

[0 0 6 9] ^©fc^ldte, 4^#iSnTW*UiStlfc 
^_ ^ # ^ 5? x 9 £ tifcft S o **tcMSr $ 

n-6 *T? ©WIBrtK:^ 5 UJU- -> 'J 7Mia<i5 «fc o 
C*-HfitRACTA, RACT B^rili£ ^-ttn 
tf±V». 6TlMtU flfRACTA' , R 

A C T B ' £&^©tf;- ht*3^T4^9)x-^^ /s; 
TU _(,. A - 7 7 7 5a, 5 bC-«#e*snfci&»«fcfc 

[0 0 7 0 ] 5/iJ7;MtSnfcT-*RSDPA. rs 
D P B li^©315IiflStEJ^ 7 a, 7 bfC=fc-?T3IS£f3 
SSn, 2^^©t±i73^-hlC=&^7 : -'-^RSDA, R 

50 A, RDLYBtft^W. 
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[0 0 7 1] 01111 RAtf-M^l^T. ->—ir> 
LYA (=d :£») <t. 0 6 IC^ bfc®MPffilHlS& 7 
7K^WADRtI*ttiU7h*WRADRMtff 

A' t^?WW—>U7;HJ«lilK6 a^roA^x-* 
RPDAift^O^fRACLKbifT^bT^ 

So 

[0 0 7 2101 ltC^-ttfcD, 7HU^**ia*l 
7T*li- aBRjE*RDLYAC5ilbUT»*ii*7H 
^WADRt^fflUJ Kl/XRADRfc«d«tt« 

-TCi^T**. *7t- Ta7M-hRAM16©U 
- F«®2 D7^«DR AMftjtf^ n-y^DRAMCL 
WWSS^^ 7 □ 7 ^ R AC L Ki: WUT-> 

IJ7J ^ RSDA , RSDB«iBA«:t*n?* 

RDLYAtidlcRftti-tr. » 20 

// (RACLK) ^I^tS^t*^^- 

[0 0 7 3] CCf, f#^7HWWADRti* 
ffib7 H l/XRADRffl&7 H ^X«7 F UXS^ClBlC 

5 „ ::tfa7Jl'#-HRAM16©7-Hfili. D 
R AMiff^ P * f D R AM C L K tWifriti bffl 
^Dy^RACLK*»B-W**A6tf. RACT 
A' RACTB' OfllCaaf* 1 ?-! 5 * 

[0 0 7 4] uCT, 0 8iC^Ufc<h*5l9. *«U-ts> 
hfg^R STRi:<toTDRAM***'fi?Jl'tefCY 

CLE©ttffi#**u cntctosu-Ftf-h©* 

i©iiJiHfilH]B7 a. 7 b^C0->— 5r>X58*HIl«9 
fr6C»«SIRDLYA, RDLYBCioT, * 

t5 rttC&5. ^(0«3iSIS5£«RDLYA, RDLY 40 
B & 0« « V -i => > ^ © ^ ^ x * • # a * tC * 0 15 ^ 

[0 0 7 5] Z.ZL-C. n*'Jtyhfl^RSTR*6ffl 
W^x-^M^HtibX^-h^'f^y^ i*®^ 
fjSRDLYA, RDLYBSrlHl-tCbTfc. &#-F© 

RA3j*-h*»RB#-h*Dt>6T*<Hi*«n 
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t>b<»a«i»*«RDLYAt»K««faR 
DLYBrofflA^^T-fc. &mmm®& 7 a , 7bT© 
#*ii*7KUXWADRt«E*mb7 FUXRADR 
0^£.]-- MBIT 6 -fe U R A#.-> /,i c/J51i2«Sa 
S§T a fl)B5 * 6 < «t* J: "5 KB 6 (cfctt 

[0 0 7 6] O^IC, 01 2*681 5£T©&0£ffl 
- > _/ r >7.fS^HISS9(CctO««^tlfc^-f 5> 

^■C#*-h©5 f -^** tf7 HUXWtaKU DR 
AM 4 $aSSlt4DRAM3 > h 8 (DWiftZMW 

[0 0 7 7] DRAM 4 ft, ^D'y^DRAMCLKlC 
DRAM3>m-?8*6lBASn4DRA-M 
MWfc&BfcR A S $OTffi^N R A S , C A S ffiiJWi^ 
N C A S *J;U»#ii***HiHfI*«*^"«* WE| W 

AD, j!l7h*l/7CADCJ:oT, #^JA*8W. 

tBbSrtl^fT?. 
[0 0 7 8] il2ll n*»Jt? b^RSTRi:. 
DRAMS^-ffMfCYCLEt. * D y * D R 

A MCLKt, ->-^>x5e*0K9-e^t^n/s->- 

^rVXlt^PSEQi, DRAM4*«iJW-T4fc«)CD 
RAMa>^-78tM?n5RASMI^NR 
AS, CASWSfNCAS, WEfWfflfS^NWE, 
ffTFUXRAD, «7Fl/XCADC#*«)i"f5> 

[0 0 7 9] trm loroffTFi/XiSSic^b 
T, ^7 Fl^X«4 7 Fl/X»^bT«#&#-> 
bWil^^-^^- H»fP*ff*)*T^*. -»DRA 
M4JJJ, -fyf-v-Vim 1 T iff 7 H 1 
T rt^gfc t bT . Jd7 H U XlWeWIBKO 4 T t 
T. l#-h*fcDh-i'*6TT48 0i*«)f-i' 
©##&*. Ss^-ttSbSr^bT^^o 
[0 0 8 0] I13B, S*'*— 16 (16*7 
A) tLm©DRAM4ffl^tU VyT^aWlC 

^bfc0T?;&-5. 
[0 0 8 1 ] @14tt@13©J:5ftDRAM4lC»L 

^WADRAimAtl/fc*^ 1 ^^" DRAM 
3>ha-7 8©^STWA#- bffltCfT7 KUXWR 
A. 5H7h'U^WCAftfe(dc-r*l3i». o£D7Fl^X 

Z>. HMC*t»T. 8niMA*07D'y?7Hl/ 
XWADRA£. WA*-bC7i't7X^-l~fflI* 
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□ 7^7FI/7WADRA' £A*tU ZL(D^fn y *7 
7FI/XWADRA' CD 2 \iy h¥<5 > y7 F Srff O 2 
¥y F^XhIS&T&^o 8 2^D7^7F1/XWA 
DRA' (DT : 'fe2 \iy F £»Hbir& Tfe 2 tfy FffltBUI 
8 3ttTffi2 fc'y h»miaK8 2 ©ft* 5*— 
^©2e7h77^>7 F£fr3 2 fcfy FTy ;/IhI8&T 
£>£o 8 4tt2 fcly h777»8 3<Dffi^-^£?fl 
fflId:UT^D7i7DRAMCLK(D*-i?> F£fr 5 4 
\zy h% i y>*T-$>Z>o 

[0 0 8 2] 015«f©ff7Kl/7WRA, 10 
X WC A t^gBA^^P y 9 Y F 1/XW A D R A CO* 

Lfcfc<OT«*o 115C 
tt, DRAMSW^;HI^CYCLEd:y-^>^ 
jf^tP S EQt^giHI^WS TRB AWtTSSnT 

[0 0 8 3] 01 BiC^rf t&O, 9VU\1lV>zruy!7 
7FI/XWADRAH WA*- F <D7 2 irX X ^— F 
hifi^WACTA(aoT77f 
^tlWADRA' t&0> C077fW7'D 7^7F 
l/XWADRA' tt, HI 4<0<k3&lHlK#|jac(Cj;0, 20 
fT7 FUXWRAt?iJ7 Fl/XWCA«I$n^)c 

[0 0 8 4] R«l:LTWB#-h, RA*-h, RB 
#-Fffl(7)yP7^7Fl/XWADRB, RADRA, 
RADRB^f,fr7Fl/XWRB, R R A, RRBM 
tfJlJTKI/XWCB, RCA, RCBM^tl^» 0 CI 
n^coffTFl/X, ^iJ7Fl/XH 0 1 2T^UfcJ:-5 
fC, DRAMl*t-f #;i^^CYCLE(DJi»}rtTi* 
^^tlfc^-f ^ /^TDRAM 4 C0ff7 KI/^RAD, 
^IJT Fl/7RCDtLTlK^nDRAM4A,tB^$n 
£ Q 30 

[0 0 8 5] C1CT\ frT F 1/XWRA, M~7 F 1/XW 
CAS^-TSlHlKtt. 0 1 4lC^Lfc<b^D, 2b ? -y 
h^>0{^8 1, Tfi2ti7httM8 2, 2ti7 
YTy-fm&S 3&£U4\dy F*^>^8 4fc'tt<Bf« 

tfl6 (2©Ci, Cte2©2§H) 
-yfiP^4 (2 (D 2m -C$>2>fe&. 7*P7^7F1/ 
X^O, 1, 2, 3, 4, 5 • • • • <D£%, fxT FU 
XWRAIJ0, 0, 0. 0, 1, 1 • • • •> DRAM 
Stli-f ^ CYCLE ©HUrt h ©91] 40 

7 H l/XWC A©X^ - F7 F l/X^0 , 4, 8, 1 
2, 0, 4, • • • '^^I:j5:§c -f&to*£. ff7F 
1/XWRAte, ^D7^7 FUX^CT'fiJofciS* D R 
AMS*1t-r ^;Mf-^C YC L E(D^^[AjT<7)§#- h 
Fl/XWC ACOX^— F7 K^IJ^Dy^J F 
UX*CT9Jofc»J^*P«bfc s b(D < !:^t)> Ctlb 
C, P<7)ft^2<7)^€-^fc^^ct^(CDRAM**+l--r 

[0 0 8 6] £Js±.<DZ£$:-m\:~t Z>t. ETFO&olZ 
tt*. -Tttto-fe, ^UfcL fr7 FUXt?iJ7 KI/XS so 
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tU, ©Jfflv-y>X (CYCLE© lJ^JSD |*]©1# 

7;^— ^<Otf*y F*I£S tfy K ^^U^S^-v 
I^2©Cf, ^^UOOT^izX t^— ^tl€:At*7 Ft 

TJlr-PCDtLy F4IS tf>y K ^ U ©7 ^irX^- 

W = (A/S) XP 

CDg^tU 4oC*«ktfP(!!)I««2 0'<*i(!:&5ck 

[0 0 8 7 ] mm<Dmm^\t. a= i 2 0 tr^ f> s = 

12b'7h, P = 4 (=22) % C= 1 6 ( = 2 4 ) £ 

[0 0 8 8 ] 01 6fC^D^//7^^lHlSSl 0©;&<f-^CO 
^< 5>^ir— h©— ^J^^fo @16TH WAaP 

— F, WB^-F> RA#-F, R B FOD^&AHj^J 

H16K:43^T, ^P7^^-Ffi^WACKG 
ATEH WA*-h0«^l:a»Lfc^"P, WA^ 

— h<DWifcmzt±a—l"<)\, ( "0" ) T»t), WiftW 
±mz\Z/\-( u^oi ( "1" ) tft^o imiie\ 

^y-hi^WBCKGATEH WB*- F^fftf^tC 

a»Lfcfi-^T% WB^-h(Di«f:fiD-i/^t 

jy-hfi^RACKGATEIt RA#- FcDjftfNc 
ig»bfc«^T, RA^h0i^:fio-i/^T 

^y-FMRBCKGATEH RB#-h©iK 

[0 0 8 9] 1^D7^WACLKH WA$- F fC 

77 2a(I»LT> ^P7^y-FI^WACKGAT 

li««««ff±SnS. »^D7^WBCLKIJ, WB 

^F/t777 2 bWlT, ^D 7 ^y- Ffl^WBC 
KGATE^n-l/^JKDtfllMSn, A-f 

© t * k jt a n * o 

[0 0 9 0] 1^D7^RACLKI1 RA^- F tC 
ftfclstcV — F^yyr 5 a t/^^-^'JTiHEft 
ig»6 atiIJE«iSEia»7 aJC»UT. ^D->^y-F 
fifRACKGATE*D-l/^l/OiSI:«|&Sn, 

A-r ^^;Kot*»cttttj(&*^ihsn*, 

[0 0 9 1] lf^U7^RBCLKH RB*-FC 
#I6L& , J-Kny77 5 bM7W^yU7«i 
0!S6 b tSMPffilHjS&7 btC^-LT, ^D^^y-F 



(10) 
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OTRBCKGATEil«n-l/^Ot*l:«* sn ' 

[0 0 9 2] MfO^JDRAMCLKB. ?Uy? 
.y-i.fS'4-WACKGATE, WBCKGATE, R A 
CKGATE, RBCKGATEffl^W>&<t* 
_ 075?D _ u ^ JUTfe0 T, »ft^D-y*WACLK, 
WBCLK, RACLK, RBCLK©^W>&< 

fcfc-r>tf#lft««K:»*£#fc. DRAM 4 <hD R A 

n *n„*y-HWWACKGATE. WBCKG 10 
ATE RACKGATE, RBCKGATEffl^ 
MU^tft'f, i^D7^WACLK, WBC 
LK, RACLK. RBCLK©±T*»ffjtUT^*t 

[0 0 9 3) H17Ctt. WB^-hC0»]fl5^n-7^W 
B C L KCfrikWIBjOTMrt"***© 3 ' U 7^-/^9 U 

[0 0 9 4] WA#-H^P'^WACLKICtoT 
A*3ni)12k-7t-«T-3?WSDA(WA 20 

1 , WA 2 , > **« 5"J7*-*?W 

ST RBA©M5>m0f-« (4 8 0 t*-y 

[0 0 9 5] WB*-WP^WBCL 
K». ffJk)Blllt:AoT*»5<0T. 12f-yh<DB#^J 
^-^WSDB (WB1, WB2, _ 

0 4> ©fE*t X \3.&M o&.m £ * L r ^ 5 . 
[0 0 9 6] H 1 8Cfny^y-h«IWB*t*#- 

tt wA^-h^^RAJp-hOft^WW (WBl- 
b^tfRBtf-Miifit) tWA*-K RA^-h 
fc±tfRB#-h©»ftMWIH (WB#-M*#Jfc> i(C 

[0 0 9 7 ] WA*-h^MA#-h»lW 
(EAT, « 1 ©»W tKt) r*tt. * ° * * *~ hmn 40 
WACKGATE, WBCKGATE, RACKGAT 
E RBCKGATE^n^n "L" , "H" , 
"L" "H" tft-3TV»4. Sfc. WA*-h- RA 

tE-T) "Ctt. JDyfy-HI^ACKGATE. 
WBCKGATE, RACKGATE, RBCKGAT 

E^n-en "l" , "h" , "l" , "l" tfcor 

[0 0 9 8] DRAMS*t-ff^CYCLECtt 
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WUgSHaB 1 aA^/^l/Af-^WPDA^ 

(SSLT^ hA'777 2 a-c-RfiB*sn, x-*w 
DDA 0 - TOD A 3 1LTB^S«. 

[0 0 9 9] -73- ^i<Dm?^^^2<Dmmt^ 
C, ->iJ7;W-^5WHaillilHH bl±»ffSffJtUT 
£0 W^-^WPDBte*5e4x-* 

fcftoTV>6«)T. ^-MfifWACTB 

in** b r 5 -r h a* v ? 7 2 b t?-»E« a n*x - 9 

WDDB0~WDDB3ttiif-^ {j?-9&fc& 

[0 10 0] iBl*«tt«B2©W«t*>C 'J- 

HM 7 775 a^bttS^n5f-^RPDA0~RP 

DA3«#ax-^<tbrtB73^n, 3p-h»*te^R 

ACTACtoT/^l/^-v'JT ;V**0WI 6 a T -> 
U 7 )Vy : —9'i^i^^^ li >' 

^RPDB0-RPDB3ttIl ©WWHMte&x- 

^ (5 s_.^B3e*«) rs»o. c©»w«7W^-> 

PDBO~RPDB3litaf-mO. tf-bS¥ 
i§RACTBIC«£ot/t7^H>"J7;^»6 

[0 10 2] @19t;WB^hffll^D7^BC 
LKlC^i^^A^ffi^^^^ 1 -* 5 ^*- ^ K7N*->7 
72a , 2bO»*. 5r>^»*0»9"C 
MSnfcft^r-^IKfi^DSEL, WPS 

ELC*^Ttl/??3a, 3 b, 3 c ©StB^fe^y 
9£©j*W4. r-^WDDB0~WDDB3« 

(Q&cDmm.) t^cor^o. -tnc^fc-r 

» («£«©*<*> tftoTW,«W. 
[0 10 3] 0 2 0£RB#-h©»ft^af * RBC 

tiaKi9T?*jssnfc**a^-^»*« 1 * RDSE 

LA0-RDSELA3, RD S E L B 0 ~RD S E L 

B3t*CM'C«l»l*W J -^ 5 ' 775 a ' 5 b 
^7WHli*T^RPDA (RPDA0-RPDA 

3) RPDB (RPDB0-RPDB3) t©M{fc£ 

5 b3^6ffl*3n*f f -^RPDB0~ 
R p DB 3 tfffiSb (f£m©icffl) tfeoT^5*ffc 

[0104] cct. ±&<D9uy9y-vm&tt? 



(11) 
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Bi2 1«. nr?x-j*mmifi*><Dt*\t* 7i/-Af 

[0105] 02 *^5li^5asiH]Sgi o 

/tus«i o 2«, *^5«^«aia»i o i*&© 'o 

^DifUy->^aA*>' , J7^5 f -^WSDAtbTA 

"o" ( " l" ) #ArtsnTv>*. sfc, 
jaamssi o iA^Mi^wsTRBAM*sn 

4. naSM^WSTRBBtUTIi, «P# "0" 

( "l" ) ^A^^nr^-s. 

[0 10 6] ?Oy>y-HlfWACKGATEtt« 

b# "o" ( "l" ) **A*sn. ^a-y^y- hft^-w 

BCKGATEli^ "1" ( "H" ) ^^tlT^ 

wj-t* hit^RSTR<hbT«, *^ww^;v 21 

[0 10 7] >?Uy>7tf— hfifRACKGAT 

E«^B# "0" ( "L" ) ifiXJlZtl* J7n-v^y-b 
f^RBCKGATEH ->XxA3 > h D-5 1 0 3 

"1" ( "H" ) *«AAsn. ^->ro<h#(c(i "0" 
c "l" ) *«A*sn*. 

[0 10 8] VJ^-b^t'JgH 02^611 « 

>hD-7 1 0 3^Vj^-h/t'J8Il 0 2 1C** : 
bT "1" i "H" ) ft*Dv*y-HI#RBCKG 
ATE td^j-X-. cmcioT, RB*-httf«ii: 

0211 -/UTAt-^RSD 

MM&TS. COtS-feU** 1 0 4tt. ->XxA3> 
ha _51 0 3^b "0" ©W«te3Wlr»S«) 
T'. 5/iJ7;V5*-^RSDA*a«U :in«:lft*ffi*J 

[0 10 9]-*. «7X- AHME** h * 
yXf^3>hD-7l0 3*n;^-h 

/tUgfl 0 2(C**bT "0" ( "L" ) £^o-y^ 
y_^RBCKGATEl:W. HtUCcfcoT, R 

h il©t*- 

t'J8il0 2tt. ->iJTJl-X-^RSDAi:bT, * 

«»5'f>mafc5B£u «^x-A«aaiHi»i o 5^ 
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10 4^n. £©4:S-feUf*l 0 4 8. ->Xr 

A3>hn-7io3A^ "i" ©i^«snt^ 

e-fX-Aj&anns&i o co^asu r. 

[oi io] x-Asastuss 1 o s^e.v;w 

^-h^€U8H0 2^ai(i^RSTRBA. R 
STRBB«3n5. 

[0 111] Et±©«fe5a«lJ**«t^«l^»CJ:0. 
5. 

[0 112] JS«E9JCl!lf^^n-y^&#t*&bT* 

[0 113] A*, ***©»«T?»4. )IJBiH«&lEl8& 7 
a, 7 b tltfa7J^- hRAM^fflW:* 5 - DR 
AMf)^n7^DRAMCLKtl*tlibl©i^ 
p,^RACLK, RBCLKCDttffi«2n, *>0 
H-H«*T»*»^<t6«' tfiJxtfF I FO-RAM 
*5t>tt, ->-7H,->-^^t-€-©ftU^^Ul*©-fe^ 

[0 114] ^JTA*-/^ WU^&HJSSl a, 

1 bfcJcO^-r hA'777 2 a, 2 b *5 cfctf'J - h* Kv 

« D - K FS!©D V -J X7 n y XTlSlS L fc 
*J, ;i ©EE D ^©WflB&Wt-S*)©^**!- 

^©^■efci^. 

[0 115] Sfc. *«S©»8TB, DRAMSW 
SrWA, WB, RA, RBOltLfc*. CWHIKfWS 
A, RB, WA, WBfet'A**«5«k0til*««E©7^ 

t x ^ -f a > c«t a J: 5 c H«-rn«. n» u -t 

[0 116] ***©*«t?tt. Z^&'J <h L-T7 

mf-WlZOt-vb- DRAM4Wi^- 
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SU 4oW^nXN (n : 1 JSBBrtt? 1 tf— b fefc D 30 
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